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TONG QUAN

1. Mau thtr nghiém ctia chuong trinh CEM-LPT-51 dugc chuan bi va phan phéi
t6i cac phong thi nghiém tham gia theo dudng chuyén phat nhanh. Mdi
phong thi nghiém tham gia nhan dugc 01 miu nude dung trong dng thay tinh
dung tich 30 mL duoc ky hiéu 1a M51. Cac miu dugc chudn bi bang viéc
thém mot luong chit phan tich cia cac thong sé thtr nghiém trén nén miu
nudce thai.

2. Gia tri 4n dinh ctia chuong trinh (x*) dugc xac dinh dbi voi timg chi tiéu
phan tich va trong su lién két v6i do 1éch chuan cua chuong trinh (s*) duoc
sir dung dé tinh toan gia tri z-score cho mdi két qua.

3. Gia tri an dinh va d¢ léch chuan ciia chuong trinh

cr e K Do khong A TR
Mau thir | Thong s6 phan | Ponvi | CATAN | s bae | POIech
n . . dinh P chuan
nghiém tich tinh e chuan o
Ux
M51 Asen (As) mg/L 0,202 0,005 0,018
M51 Cadimi (Cd) mg/L 0,171 0,002 0,009
M51 | Chi (Pb) mg/L 0,249 0,003 0,011
M51 | K&m (Zn) mg/L 1,038 0,017 0,078
M51 | Bong (Cu) mg/L 1,751 0,024 0,086
M51 Niken (Ni) mg/L 0,251 0,004 0,015
M51 Mangan (Mn) mg/L 1,742 0,021 0,066
M51 | Sét (Fe) mg/L 2,035 0,035 0,115
M51 | Téong Crom (Cr) | mg/L 0,498 0,010 0,030

Chuong trinh thir nghiém thanh thao CEM-LPT-51
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Cac két qua cta chuong trinh thir nghiém lién phong CEM-LPT-51 dugc tom

tat dudi day:

M?lu”t\hfr Thﬁng,s(') phan Dq’n vi iﬁﬁkf; T(:)ng sfi % [z] <2

nghiém tich tinh iz <2 két qua
M51 | Asen (As) mg/L 14 16 87,5
M51 | Cadimi (Cd) mg/L 12 15 80,0
M51 | Chi (Pb) mg/L 13 15 86,7
M51 Kém (Zn) mg/L 15 16 93,8
M51 bong (Cu) mg/L 15 16 93,8
M51 | Niken (Ni) mg/L 16 16 100,0
M51 Mangan (Mn) mg/L 15 16 93,8
M51 Sit (Fe) mg/L 15 16 93,8
M51 Téng Crom (Cr) mg/L 13 13 100,0

(x*: gid tri 4n dinh ciia chwong trinh; s*: dp léch chudn)

4. Céc két qua dugc danh gia 1a sai s tho s& khong dua vao bo sb licu dé xir y
thdng ké va tinh toan gia tri z-score

Chuong trinh thir nghiém thanh thao CEM-LPT-51
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1. Gi6i thiéu chung

Chuong trinh thir nghiém thanh thao CEM-LPT-51 do Ban to chirc thir
nghiém thanh thao, Trung tdm Quan tric méi trudng mién Bic, Téng cuc Moi
truong to chirc tudn thu ding yéu cau vé quy trinh va k¥ thuét theo ISO/IEC
17043:2010; Xtr Iy va danh gia két qua theo ISO 13528:2015.

Chuong trinh CEM-LPT-51 duoc to chtc thir nghiém cac thong sb Asen,
Cadimi, Chi, Kém, Déng, Niken, Mangan, Sit, Téng Crom trén nén miu nudc
mat.

Chuong trinh thtr nghi¢ém thanh thao nay da duogc sy quan tam, dang ky
tham gia cua: 16 phong thi nghiém, cu thé nhu sau:

—_— Thong ié thir Nén mdu SO lu’({’ng PTN. SO két quﬁ,du'({’c
nghiém dang ky tham gia | cac PTN bao cao
1 | Asen (As) Nudc mat 16 16
2 | Cadimi (Cd) Nudc mat 15 15
3 | Chi (Pb) Nudc mat 15 15
4 | Kém (Zn) Nude mit 16 16
5 | bong (Cu) Nudc mit 16 16
6 | Niken (Ni) Nude mit 16 16
7 | Mangan (Mn) Nudc mat 16 16
8 | Sat (Fe) Nudc mit 16 16
9 | Tong Crom (Cr) | Nudc mit 13 13
2. Muc tiéu

Muc tiéu ctia chuong trinh thir nghiém thanh thao 1a cung cap sy danh gia
doc 1ap tir bén ngoai vé nang lyc thir nghiém cua cac phong thi nghiém tham gia
thong qua viéc danh gia két qua thir nghiém, phuong phap thir nghiém... dé:

- ¢cong nhan d§ dung, do chinh xac cuia cac phép phan tich trong mdi
phong thi nghiém tham gia;

Chuong trinh thir nghiém thanh thao CEM-LPT-51 Trang 1
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- dua ra nhiing bang chimg khach quan, nhiing danh gia dé cai tién lién
tuc hé théng chét luong phan tich trong phong thi nghiém;

- lam tang do tin cdy cua cac dir liéu phan tich trong phong thi nghiém
thong qua vi¢c danh gia phuong phdp va k¥ thuét phan tich phu hop.

Ngoai ra, muc tiéu ctia chwong trinh con lam can cur gitp cac don vi thuc
hién quan tric méi truong cung cip nhitng bang chimg khach quan cho céac co
quan chtng nhan, cong nhan va kiém tra, danh gia; dap ung yéu cau cta cong
tac quan Iy nha nude trong linh vyc quan trac moi truong.

3. N¢i dung thwe hién
3.1. Miu thir nghiém - Chuan bi miu va thir dong nhat

Mau dugc ldy 1a mau hdn hop, duoc tron tir nhiéu mau lay tai cac diém
khac nhau trén Song Hong — P4, Song Cau, thé tich mdi mau khoang 20 lit. Qua
trinh thuc hién khao sat, léy mau, bao quan mau tuan thi nghiém ngit theo cac
quy trinh, phuong phap da dugc ban hanh dé dam bao dic tinh k§ thuat ctia miu
va giam sat chat ché chat luong cong viéc.

Mau sau khi 1y duoc bao quan va chuyén vé phong thi nghiém dé xir ly
so bo. Tai phong thi nghiém, mau dugc loc qua mang loc 0,45um dé loai nhirng
chat lo limg.

Cac mau thir nghiém duoc chuan bi dya trén viéc thém cac dung dich chat
chuan vao nén mau nuéc mit. Mau sau khi chuan bi duoc bao quan theo cac yéu
cau k¥ thuét cho to1 khi phan phéi mau. Qua trinh chuan bi mau duge thuc hién
tai Phong Thi nghiém cta Trung tdm Quan tric mdi truong mién Béc, Tong cuc
Maoi truong, cu thé nhu sau:

- Lan chuan bi mau 1: phuc vu céng tdc danh gia nén mau, mau tha
nghiém, cac y€u td anh huong, dd bén va dg dong nhat cia mau thir nghiém.

- Lan chuén bi mau thir nghiém 2: cac mau chuan bi ¢ 1an 1 dugc danh gia
la déng nhat, bén va dap ung céac yéu cau ky thuat thi s€ dugc chun bi lan 2 dé
phan phdi t6i cac phong thi nghiém tham gia.

O mdi 1an chudn bi mau, chon ngau nhién 10 mau, phan tich lip & cac
thoi diém dé danh gia 46 ddng nhat va do bén: ngay khi vira chuan bi miu; sau 7
ngay ké tir ngay chuan bi mau; sau 15 ngay ké tir ngdy chuan bi mau.

Po dong nhat va d6 bén dugc danh gia theo Phu luc B cia ISO
13528:2015 (Phuong phdp thong ké sir dung trong thir nghiém thanh thao/ so
sanh lién phong). Két qua danh gia dugc néu trong Phu luc 02 ctia bao céo nay.
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3.2. Phan phéi mau

- Mau gui dén cac phong thi nghiém tham gia duoc bao quan va duoc
chuyén phat nhanh qua duong buu dién. Mi phong thi nghiém tham gia duoc
cung cap téi da 01 mau nudc ¢ ky hiéu tuong tng 1a M51, lwong mau trong
bng cd thé tich 25 mL/6ng 30 mL.

- Cac PTN tham gia duoc yéu cau bao cao lai ngay cho Ban t6 chuc vé tinh
trang nhan mau theo Biéu mau LPT-01 (tai liéu ga#i kém theo méu)
3.3. Thir nghiém va bzo cao két qua ciia cac PTN tham gia
Moi phong thi nghiém tham gia duoc yéu cau thir nghiém cac thong so:
Asen, Cadimi, Chi, Kém, DPong, Niken, Mangan, Sat, Tong Crom trong mau
M51 sau khi tudn thi cac huéng ddn ma Ban t6 chirc yéu cau, cu thé:

Mau thir nghiém cta chuong trinh 1 mau sau khi PTN tham gia tién hanh
pha loang mau theo ty 1& 1:20 tir mau gbc ma Ban to chirc gui dén.

Bio cao két qua: PTN tham gia chi bao céo két qua phan tich cac thong sb
trong mau sau khi pha lodng tai PTN theo hudng dan cta Ban t6 chtc (khong
béo cao nong dd trong mau gbc); dién day du thong tin vao Phiéu bao cao két
qua thir nghiém (Biéu mau: LPT-03) va gui vé cho Ban t6 chuc trudc ngiy
20/5/2020.

3.4. Xir ly, danh gia thong ké

Két qua cua cac phong thi nghiém tham gia chuwong trinh duoc xtr 1i theo
tiéu chudn qudc té ISO 13528:2015 va duogc danh gid dua trén gia tri z-score.

Cac két qua duoc coi 1a s lac s& bi loai va khong dwa vao bo s liéu dé
tinh toan thong ké.

3.4.1. Tinh to4n gia tri 4n dinh ciia chwong trinh, x*

Gia tri 4n dinh cta chuong trinh x* (assigned value) 1a gia tri trung binh
(robust average) ctia cac két qua thir nghiém duoc bao céo boi cac phong thi
nghiém tham gia, dugc tinh toan dya trén thuat toan A (Algorithm A) néu trong
Phu luc C cua ISO 13528:2015.

3.4.2. P9 1éch chuan ciia chwong trinh, s*

Do 1éch chuén (s*) cta chuong trinh CEM-LPT-51 duoc Ban t6 chirc tinh
toan dya trén cic két qua bao cdo cta cac PTN tham gia theo thuat toan A
(Algorithm A) néu trong Phu luc C cua ISO 13528:2015.

Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 3
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3.4.3. Tinh toan z-score

Mbi phong thi nghiém tham gia chuong trinh duoc tinh toan gia tri z-
score cho timg thong s6 phan tich.

K§ thuat théng ké dugc st dung dé tinh toan gia tri z-score theo tiéu
chuan quéc té ISO 13528:2015.

Viéc tinh toan z-score theo cong thirc sau:
z-score = (X - x*)/s*
Trong do:
- x : két qua phén tich ciia phong thi nghiém tham gia;
- x*: gid tri dn dinh ciia chwong trinh
- s*: dé léch chudn.
3.4.4. Tinh toan d9 khong dam bio chuan Ux ciia gia tri an dinh

Po khong dam bao chuan Ux cia gia tri an dinh: Khi gié tri 4n dinh duoc
rit ra tir trung binh 6n dinh dugc tinh bang thuat toan A, d6 khong dam bao
chuan cua gia tri 4n dinh X duoc wéc luong 1a Ux

Ux= 1,25 * s"/\p
Trong do:
-s*: Do lech chudn on dinh
- p: S0 phong thi nghiém
3.5. Panh gia két qua

Két qua cua cac phong thi nghiém dugc danh gia theo gia tri z-score nhur

Sau.
Iz <2 - Két qua dat;
2<|z]<3 :Kétquanam trong ving canh bao;
lz| >3 : Két qua ngoai khoang chap nhan.
4. Két qua

Mdi phong thi nghiém tham gia dugc gan 01 ma so, tat ca cac két qua bao
céo va thong tin trong bao céo nay déu dugc dua ra dudi mi sé twong tng d6i
v6i mdi phong thi nghiém.

4.1. Két qua phan tich ciia cac phong thi nghiém tham gia

Két qua cta cac phong thi nghiém duoc tong hop, danh gia thong ké va
dua ra trong Bang 1 dén Bang 9, cac do thi biéu dién z-score duoc dua ra trong
cac hinh tir Hinh 1 dén Hinh 9.

Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 4
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Bang 1. Két qua danh gia thong sé Asen

Thong s6 thir nghiém: Asen

Gi4 tri an dinh ciia chuong trinh (x*= 0,202 mg/L)

Do 1éch chuan: s* = 0,018 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 0,171 -1,7
Lab - 05 0,220 1,0
Lab - 06 0,250 2,7
Lab - 08 0,200 -0,1
Lab - 09 0,210 0,4
Lab - 10 0,198 -0,2
Lab - 11 0,200 -0,1
Lab - 12 0,187 -0,8
Lab - 14 0,207 0,3
Lab - 15 0,205 0,2
Lab - 17 0,250 2,7
Lab - 18 0,210 0,4
Lab - 20 0,212 0,6
Lab - 23 0,180 -1,2
Lab - 24 0,183 -1,1
Lab - 25 0,192 -0,6

Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng.
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Bang 2. Két qua danh gia thong s6 Cadimi

Théng s thir nghiém: Cadimi

Gi4 tri an dinh ctia chuong trinh (x*= 0,171 mg/L)

Do 1éch chuan: s* = 0,009 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab - 03 0,157 -1,6
Lab - 05 0,175 0,4
Lab - 06 0,163 -0,9
Lab - 08 0,168 -0,3
Lab - 10 0,173 0,2
Lab - 11 0,170 -0,1
Lab - 12 0,170 -0,1
Lab - 14 0,168 -0,3
Lab - 15 0,190 2,1
Lab - 17 0,210 4,3
Lab - 18 0,170 -0,1
Lab - 20 0,180 1,0
Lab - 23 0,170 -0,1
Lab - 24 0,150 2,3
Lab - 25 0,179 0,9

Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;

- PTN ¢6 két qud ngodi khodng chdp nhdn: in ddm.

Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 6
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Bang 3. Két qua danh gia thong sé Chi

Théng s thir nghiém: Chi

Gi4 tri an dinh ctia chuong trinh (x*= 0,249 mg/L)

Do 1éch chuan: s* = 0,011 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 0,191 -5,3
Lab - 05 0,254 0,5
Lab - 06 0,250 0,1
Lab - 08 0,254 0,5
Lab - 10 0,249 0,0
Lab-11 0,260 1,0
Lab - 12 0,243 -0,5
Lab - 14 0,255 0,5
Lab - 15 0,265 1,5
Lab - 17 0,320 6,5
Lab - 18 0,250 0,1
Lab - 20 0,242 -0,6
Lab - 23 0,244 -0,5
Lab - 24 0,238 -1,0
Lab - 25 0,236 -1,2

Ghi chu:
- PTN co ket qua ngoai khoang chdp nhan: in dam.
Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 7
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Bang 4. Két qua danh gia thong sé6 Kém

Théng s6 thir nghiém: Kém

Gia trj 4n dinh cta chuong trinh (x*= 1,038 mg/L)

Do 1éch chuan: s* = 0,078 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 1,015 -0,3
Lab - 05 1,190 1,9
Lab - 06 1,100 0,8
Lab - 08 1,010 -0,4
Lab - 09 1,130 1,2
Lab - 10 1,045 0,1
Lab - 11 0,980 -0,7
Lab - 12 0,973 0,8
Lab - 14 1,045 0,1
Lab - 15 1,084 0,6
Lab - 17 1,290 3,2
Lab - 18 0,980 -0,7
Lab - 20 1,020 -0,2
Lab - 23 0,920 -1,5
Lab - 24 0,990 -0,6
Lab - 25 1,006 -0,4

Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;

- PTN ¢6 két qud ngodi khodng chdp nhdn: in ddm.

Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 8
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Bang 5. Két qua danh gia thong sé6 Pong

Théng s6 thir nghi¢ém: Pong

Gi4 tri 4n dinh ctia chuong trinh (x*= 1,751 mg/L)

Do 1éch chuan: s* = 0,086 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 1,329 -4,9
Lab - 05 1,752 0,0
Lab - 06 1,870 1,4
Lab - 08 1,750 0,0
Lab - 09 1,840 1,0
Lab - 10 1,785 0,4
Lab - 11 1,800 0,6
Lab - 12 1,650 -1,2
Lab - 14 1,808 0,7
Lab - 15 1,730 -0,2
Lab - 17 1,880 1,5
Lab - 18 1,700 -0,6
Lab - 20 1,730 -0,2
Lab - 23 1,700 -0,6
Lab - 24 1,660 1,1
Lab - 25 1,733 -0,2

Ghi chu:
- - PTN ¢6 két qud ngodi khodang chdp nhdn: in ddm.
Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 9
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Bang 6. Két qua danh gia thong sé Niken
Théng s thir nghiém: Niken

Gia tri 4n dinh ctia chuong trinh (x*= 0,251 mg/L)

D6 1éch chuan: s* = 0,015 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab - 03 0,226 -1,7
Lab - 05 0,265 0,9
Lab - 06 0,251 0,0
Lab - 08 0,257 0,4
Lab - 09 0,230 -1,4
Lab - 10 0,255 0,3
Lab - 11 0,260 0,6
Lab - 12 0,246 0,3
Lab - 14 0,266 1,0
Lab - 15 0,260 0,6
Lab - 17 0,280 1,9
Lab - 18 0,250 -0,1
Lab - 20 0,243 -0,5
Lab - 23 0,233 -1,2
Lab - 24 0,250 -0,1
Lab - 25 0,241 -0,7
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Bang 7. Két qua danh gia thong s6 Mangan

Théng s6 thir nghiém: Mangan

Gi4 tri an dinh ciia chuong trinh (x*= 1,742 mg/L)

D6 1éch chuan: s* = 0,066 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 1,339 -6,1
Lab - 05 1,700 -0,6
Lab - 06 1,700 -0,6
Lab - 08 1,790 0,7
Lab - 09 1,740 0,0
Lab - 10 1,824 1,2
Lab - 11 1,790 0,7
Lab - 12 1,660 -1,2
Lab - 14 1,797 0,8
Lab - 15 1,810 1,0
Lab - 17 1,740 0,0
Lab - 18 1,800 0,9
Lab - 20 1,650 -1,4
Lab - 23 1,730 -0,2
Lab - 24 1,750 0,1
Lab - 25 1,755 0,2

Ghi chu:

- PTN ¢6 két qud ngoadi khodng chdp nhén: in ddm.
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Bang 8. Két qua danh gia thong s6 Sit

Théng s6 thir nghi¢m: Sat

Gia tri 4n dinh ctia chuong trinh (x*= 2,035 mg/L)

D6 1éch chuan: s* = 0,115 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab - 03 1,930 -0,9
Lab - 05 2,078
Lab - 06 2,500
Lab - 08 2,000 -0,3
Lab - 09 2,160
Lab - 10 2,100
Lab - 11 2,090
Lab - 12 1,950 -0,7
Lab - 14 2,060
Lab - 15 2,030
Lab - 17 2,240
Lab - 18 1,910 -1,1
Lab - 20 2,010 -0,2
Lab - 23 1,920 -1,0
Lab - 24 1,890 -1,3
Lab - 25 2,013 -0,2

Ghi chu:
- PTN c6 két qua ngoai khodng chdp nhdn: in dam.
Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 12
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Bang 9. Két qua danh gia thong s6 Tong Crom

Théng s thir nghiém: Téng Crom

Gi4 tri 4n dinh ctia chuong trinh (x*= 0,498 mg/L)
Do 1éch chuan: s* = 0,030 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 0,448 -1,7
Lab - 05 0,482 -0,5
Lab - 06 0,470 -0,9
Lab - 10 0,500 0,1
Lab - 11 0,500 0,1
Lab - 12 0,548 1,7
Lab - 14 0,500 0,1
Lab - 15 0,510 0,4
Lab - 17 0,520 0,7
Lab - 18 0,460 -1,3
Lab - 20 0,520 0,7
Lab - 23 0,486 -0,4
Lab - 24 0,525 0,9
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4 - Asen: Bieu do z-score
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4 - Cadimi: Bieu do z-score
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4 Chi: Bieu do z-score
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Hinh 3. Biéu d0 z-score ciia thong s6 Chi
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4 Kém: Biéu db z-score
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Hinh 4. Biéu d6 z-score ciia thong s6 Kém
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40 Pong: Biéu db z-score
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Hinh 5. Biéu d6 z-score ciia thong s6 Pong
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47 Niken: Biéu do z-score
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Hinh 6. Biéu d6 z-score ciia thong sé Niken

Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 19



Trung tdm Quan trac moéi truong mién Bac, Tong cuc Mai truong

4 r Mangan: Biéu do z-score
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Hinh 7. Biéu d6 z-score ciia thong s6 Mangan
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4 - Sit: Biéu do z-score
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Hinh 8. Biéu d6 z-score ciia thong sd Sit
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4 7 Tong Crom: Biéu do z-score
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Hinh 9. Biéu d6 z-score ciia thong sé6 Téong Crom
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4.2. Nhan xét va két luan

Tir két qua néu trong Bang 1 dén Bang 9 va Hinh 1 dén Hinh 9 cho thiy:
ty 1€ cac PTN ¢o két qua thir nghiém 9 thong s6 Asen, Cadimi, Chi, Kém, Déng,
Niken, Mangan, Sit, Téng Crom trén nén mau nudc mit dat theo tiéu chi danh
gia cua chuong trinh CEM-LPT-51 1a tuong dbi cao trén 80% sb két qua dat, cu
thé nhur sau:

- Thong s6 Asen: 14/16 PTN co6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém ty 1& 87,5%);

- Thong s6 Cadimi: 12/15 PTN c6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém ty 1& 80,0%);

- Thong s6 Chi: 13/15 PTN c6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém ty 1 86,7%);

- Thong sb Kém: 15/16 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1& 93,8%);

- Thong s6 Pong: 15/16 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém 93,8%);

- Théng sb Niken: 16/16 PTN c6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém 100,0%);

- Thong s6 Mangan: 15/16 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1& 93,8%);

- Thong s6 Sat: 15/16 PTN co két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1é 93,8%);

- Thong s6 Téng Crom: 16/16 PTN c6 két qua dat theo tiéu chi danh gia
ctia chuong trinh (chiém 100,0%);

Nhin chung, két qua thir nghiém cho thdy xu hudng vé chét luong ¢ cac
PTN ngay cang duoc nang 1én, dap tmg muc tiéu chat luong trong phan tich moi
truong. Tuy nhién, mot vai PTN van c6 két qua chua dap ung tiéu chi danh gia
cua chuong trinh nhu Lab — 03, Lab — 17... Cac PTN nay cin xem xét tim hiéu
nguyén nhan va co bién phép cai tién, khic phuc phu hop.
5. Tai liéu tham khao
[1] Guide to Proficiency Testing Australia, 2008.

[2] Statistical methods for use in proficiency testing by interlaboratory
comparisons: 1SO 13528:2015

[3] EURACHEM/CITAC Guide, Quantifying Uncertainty in Analytical
Measurement, Second edition 2000, ISBN: 0 948926 15 5.

[4] General requirements for proficiency testing: ISO/IEC 17043:2010 .
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Phu luc 1. Tong hop thong tin vé phwong phéap thir nghiém cia cac PTN
tham gia chwong trinh.

STT | Thong sb Phuong phap phéan tich Ma PTN

SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3114B:2012 Lab: 05, 17
SMEWW 3113B:2017 Lab: 06, 10, 12
Phuong phéap ndi b Lab: 08
SMEWW 3114B:2017 Lab: 09, 18

L Asen SMEWW 3113B:2012 Lab: 11
US EPA Method 200.7 Lab: 15
SMEWW 3114C:2017 Lab: 20
TCVN 6626:2000 Lab: 14
SMEWW 3125B:2017 Lab: 23
SMEWW 3114B & C:2017 | Lab: 24
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3111C-Cd:2012 Lab: 05
SMEWW 3113B:2017 Lab: 06, 12, 18, 20, 24

2| Cadimi | o ong phap ndi b Lab: 08
SMEWW 3120B:2017 Lab: 10
SMEWW 3111B:2012 Lab: 11
TCVN 6193:1996 (B) Lab: 14
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STT | Théng sb Phwong phap phan tich Ma PTN

US EPA Method 200.7 Lab: 15
SMEWW 3113B:2012 Lab: 17
SMEWW 3125B:2017 Lab: 23
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3111C-Pb:2012 Lab: 05
SMEWW 3113B:2017 Lab: 06, 12, 18, 20, 24
Phuong phap ndi bo Lab: 08
SMEWW 3120B:2017 Lab: 10

3 Chi SMEWW 3111B:2012 Lab: 11
US EPA Method 200.7 Lab: 15
SMEWW 3113B:2012 Lab: 17
TCVN 6193:1996 (B) Lab: 14
SMEWW 3125B:2017 Lab: 23
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3111B:2012 Lab: 05, 17

4 Kém
TCVN 6193:1996 Lab: 06, 14
Phuong phap ndi bo Lab: 08

Chuong trinh thir nghiém thanh thao CEM-LPT-51
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STT | Théng sb Phwong phap phan tich Ma PTN
SMEWW 3111B:2017 Lab: 09, 12, 18, 20, 24
SMEWW 3120B:2017 Lab: 10
SMEWW 3111B:2012 Lab: 11
US EPA Method 200.7 Lab: 15
SMEWW 3125B:2017 Lab: 23
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & | | . o
SMEWW 3125B:2017
SMEWW 3111B:2012 Lab: 05
TCVN 6193:1996 Lab: 06, 14
Phuong phap ndi bo Lab: 08
SMEWW 3111B:2017 Lab: 09, 18, 20, 24
5 | Dong | SMEWW 3120B:2017 Lab: 10
SMEWW 3111B:2012 Lab: 11, 17
SMEWW 3113B:2017 Lab: 12
US EPA Method 200.7 Lab: 15
SMEWW 3125B:2017 Lab: 23
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & | | . s
SMEWW 3125B:2017
6 | Niken | qyveEww 3111B-Ni:2012 | Lab: 05
SMEWW 3113B:2017 Lab: 06, 12

Chuong trinh thir nghiém thanh thao CEM-LPT-51
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SMEWW 3125B:2017

STT | Théng sb Phwong phap phan tich Ma PTN

Phuong phap ndi bo Lab: 08
SMEWW 3111B:2017 Lab: 09, 18, 20, 24
SMEWW 3120B:2017 Lab: 10
SMEWW 3111B:2012 Lab: 11
TCVN 6193:1996 Lab: 14
SMEWW 3113B:2012 Lab: 17
US EPA Method 200.7 Lab: 15
SMEWW 3125B:2017 Lab: 23
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3111B:2012 Lab: 05, 17
SMEWW 3111B:2017 Lab: 06, 10, 18, 20, 24
TCVN 6002:1995 Lab: 08, 14

7| Mangan | SMEWW 3111B:2012 Lab: 11
US EPA Method 200.7 Lab: 15
SMEWW 3125B:2017 Lab: 23
SMEWW 3500Mn.B:2017 Lab: 09, 12
US EPA Method 200.8 Lab: 25

8 St SMEWW 3030E:2017 & Lab: 03
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STT | Théng sb Phwong phap phén tich Ma PTN
SMEWW 3111B:2012 Lab: 05
TCVN 6177:1996 Lab: 06, 08, 14, 18, 23
SMEWW 3500 Fe.B:2017 Lab: 09, 12
SMEWW 3111B:2017 Lab: 10, 20, 24
SMEWW 3111B:2012 Lab: 11, 17
US EPA Method 200.7 Lab: 15
US EPA Method 200.8 Lab: 25
SMEWW 3030E:2017 & Lab: 03
SMEWW 3125B:2017
SMEWW 3111B-Cr:2012 Lab: 05
SMEWW 3113B:2017 Lab: 06, 12, 18
SMEWW 3120B:2017 Lab: 10
SMEWW 3111B:2012 Lab: 11
g |Tone . .

Crom TCVN 6222:2008 Lab: 14
US EPA Method 200.7 Lab: 15
SMEWW 3113B:2012 Lab: 17
SMEWW 3500 G.B:2017 Lab: 20
SMEWW 3125B:2017 Lab: 23
SMEWW 3111B:2017 Lab: 24

Ghi chii: (*) Théng tin vé phwong phdp do cdc PTN tham gia cung cdp
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Phu luc 2. Két qua danh gia do dong nhat

Homogeneity check

Théng s6: Asen

(1SO 13528 Annex B) (Mau M51)
sample between-
Sample test-portion
t value#l, X1 value#2, X2 avera?(e (B.4), ranges (B.5),
t,. Wi
1 0,203 0,198 0,201 0,004
2 0,201 0,197 0,199 0,004
3 0,203 0,195 0,199 0,008
4 0,200 0,190 0,195 0,010
5 0,203 0,196 0,199 0,007
6 0,199 0,195 0,197 0,004
7 0,195 0,196 0,195 0,001
8 0,198 0,197 0,197 0,001
9 0,199 0,199 0,199 0,000
10 0,201 0,200 0,200 0,001
number of samples g 10,000
general average (B.6) X 0.198
STD of sample averages (B.7), sx 0,002
within-samples STD (B.8), sw 0,004
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency A
assessment el 0,020
Homogeneity ok
Homogeneity check
? 0.200 :J—o.—.-.
g IR e

Sample

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitat Stuttgart,
www.aqgsbw.de
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Homogeneity check

Théng s6: Cadimi

(1SO 13528 Annex B) (Méu M51)
between-
Sample t value#l, Xt1 value#2, Xt2 Sam(g,li; Vft rage tes;&ogrgslon
(B.5), wt
1 0,172 0,169 0,170 0,002
2 0,170 0,169 0,170 0,001
3 0,171 0,170 0,171 0,001
4 0,170 0,170 0,170 0,000
5 0,170 0,170 0,170 0,000
6 0,171 0,169 0,170 0,002
7 0,170 0,171 0,171 0,000
8 0,169 0,169 0,169 0,001
9 0,169 0,170 0,169 0,001
10 0,172 0,170 0,171 0,002
number of samples g 10,000
general average (B.6) )_(_“ 0.170
STD of sample averages (B.7), sx 0,001
within-samples STD (B.8), sw 0,001
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficienc A
assre)zssment P Y o 0,017

Homogeneity

ok

0.173

Homogeneity check

*1st result

m2Z2nd result

0.172 -
0.172 +»
S 0171 hd
g om
= 0171 s B E *
2 <
= 0170
s s m
<
0.170 = -
0.169 = -
- u
0.169
0.168 ; ;
0 5 10 15 20

25
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Homogeneity check
(1ISO 13528 Annex B)

Thong s6: Chi
(Mau M51)

sample between-test-
Sample t value#1, xt1 value#2, X2 average (B.4), | portion ranges
Xt,. (BS), Wt
1 0,239 0,240 0,239 0,001
2 0,241 0,240 0,240 0,002
3 0,250 0,240 0,245 0,010
4 0,244 0,244 0,244 0,000
5 0,241 0,245 0,243 0,004
6 0,245 0,241 0,243 0,004
7 0,242 0,245 0,244 0,003
8 0,240 0,241 0,241 0,001
9 0,238 0,239 0,238 0,001
10 0,236 0,239 0,238 0,003
number of samples g 10,000
general average (B.6) X 0,242
STD of sample averages (B.7), sx 0,003
within-samples STD (B.8), sw 0,003
between-samples STD (B.9), ss 0,002
ssé[éig:ﬁgnsttandard deviation for proficiency 2 0,024
Homogeneity ok
Homogeneity check
0.252
0.250 *
0.248
g 0.246 B on
3 0.244 v +1st result
%- 0242 . . * — m2nd result
< 0240 ﬁl . -
0.238 *
0.236 -
0.234 T
5 10 15 20 25
Sample
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Homogeneity check

Théng s6: Kém

(1SO 13528 Annex B) (Méu M51)
between-test-
sample average portion
Sample t value#1, xt1 value#2, Xt (B.4), X, ranges (B.5),
Wit
1 0,988 0,959 0,974 0,029
2 0,972 0,952 0,962 0,019
3 0,975 0,949 0,962 0,027
4 0,973 0,937 0,955 0,036
5 0,968 0,942 0,955 0,026
6 0,966 0,943 0,955 0,023
7 0,954 0,961 0,957 0,007
8 0,948 0,954 0,951 0,007
9 0,958 0,959 0,958 0,001
10 0,953 0,978 0,966 0,025
number of samples g 10.000
general average (B.6) )_(”_ 0.959
STD of sample averages (B.7), sx 0.007
within-samples STD (B.8), sw 0.016
between-samples STD (B.9), ss 0.000
Expected standard deviation for proficiency A
assessment o 0,096
Homogeneity Ok
Homogeneity check
1.000
0.990 *
? 0.980 o M
% 0.970 * * * * * 15t result
% 0.960 4 m2nd result
Z - ¥
0950 o u ¢ : hd
0.940 m 8
u
0.930 T
5 10 15 25
Sample
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Homogeneity check

Théng s6: Pong

(1SO 13528 Annex B) (Méu M51)
sample between-test-
Sample t value#l, Xt,1 value#2, Xt average (B.4), | portion ranges
Xt,. (BS), Wit
1 1,727 1,744 1,736 0,02
2 1,705 1,732 1,718 0,03
3 1,728 1,748 1,738 0,02
4 1,733 1,767 1,750 0,03
5 1,734 1,745 1,740 0,01
6 1,746 1,744 1,745 0,00
7 1,734 1,741 1,738 0,01
8 1,738 1,748 1,743 0,01
9 1,748 1,740 1,744 0,01
10 1,730 1,721 1,726 0,01
number of samples g 10,00
general average (B.6) )_(”_ 1,738
STD of sample averages (B.7), sx 0,01
within-samples STD (B.8), sw 0,01
between-samples STD (B.9), ss 0,00
Expected standard deviation for proficiency S 0,174
assessment

Homogeneity

Ok

1.770

1.760

1.750

1.730

Analytical result

1.720

1.710

1.700

1.740 +

Homogeneity check

*

+ 15t result

= 2nd result

Sample

20

25
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Homogeneity check Théng so: Niken
(1SO 13528 Annex B) (Mau M51)
between-test-
sample average portion
Sample t value#l, Xt1 value#2, X2 (B.4), Xc. ranges (B.5),
Wi
1 0,255 0,258 0,256 0,003
2 0,257 0,256 0,257 0,001
3 0,259 0,258 0,258 0,000
4 0,256 0,254 0,255 0,002
5 0,260 0,253 0,256 0,007
6 0,263 0,251 0,257 0,012
7 0,260 0,258 0,259 0,002
8 0,262 0,259 0,261 0,003
9 0,256 0,260 0,258 0,003
10 0,262 0,261 0,261 0,000
number of samples g 10,000
general average (B.6) )?_,_ 0,258
STD of sample averages (B.7), sx 0,002
within-samples STD (B.8), sw 0,003
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency x
assessment o 0,026
Homogeneity Ok
Homogeneity check
0.264
* L
0.262 2
E 0260 . * o=
g 0258 —m - | + 15t result
é' 0.256 : * . ] ® 2nd result
g
0.254 hd -
[ |
0.252
|
0.250 T
0] 5 10 15 20 25
Sample
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Homogeneity check

Théng s6: Mangan

(1SO 13528 Annex B) (Méu M51)
between-
sample average | test-portion
Samplet | value#l, xt1 value#2, Xt2 (B.4), xt. ranges
(B.5), Wt
1 1,743 1,747 1,745 0,004
2 1,746 1,731 1,739 0,016
3 1,747 1,745 1,746 0,002
4 1,750 1,734 1,742 0,016
5 1,733 1,755 1,744 0,021
6 1,752 1,752 1,752 0,000
7 1,734 1,746 1,740 0,011
8 1,756 1,751 1,754 0,004
9 1,746 1,749 1,747 0,003
10 1,733 1,757 1,745 0,023
number of samples g 10,000
general average (B.6) X 1745
STD of sample averages (B.7), sx 0,005
within-samples STD (B.8), sw 0,009
between-samples STD (B.9), Ss 0,000
Expected standard deviation for proficiency 2 0,175
assessment
Homogeneity Ok
Homogeneity check
1.760
1.755 - s ®
L |
= 1.750 4 m
£ s * 2 5 e
g * + 15t result
% 1.740 m2nd result
<t
1.735 ie °® o
1.730 L
1725 T T ; T
0 5] 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check

Théng sb: Sit

(1SO 13528 Annex B) (Méu M51)
between-
sample average | test-portion
Samplet | value#l, X1 value#2, Xt2 (B.4), X, ranges
(B.5), Wt
1 1,998 1,980 1,989 0,018
2 1,980 1,973 1,977 0,007
3 1,978 1,953 1,965 0,025
4 1,966 1,947 1,957 0,019
5 1,960 1,933 1,947 0,027
6 1,956 1,927 1,941 0,030
7 1,980 1,939 1,960 0,041
8 1,947 1,943 1,945 0,005
9 1,938 1,995 1,966 0,057
10 1,946 1,990 1,968 0,044
number of samples g 10,000
general average (B.6) X 1,962
STD of sample averages (B.7), sx 0,015
within-samples STD (B.8), sw 0,022
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency 7
assessment o 0,196
Homogeneity Ok
Homogeneity check
2.010
2.000 Y
|
1.990 a
E 1.980 1 : R .
E 1.970 = « 1st result
b= 1960 - - m2nd result
2 - IS
< 1.950 a ry =
1.940 - L —
1.930 L
|
1.920 T T
0 5 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check

Théng s6: Tong Crom

(1SO 13528 Annex B) (Méu M51)
between-
sample average | test-portion
Samplet | value#l, X1 value#2, Xt2 (B.4), X, ranges
(B.5), Wt
1 0,485 0,489 0,487 0,004
2 0,487 0,490 0,489 0,003
3 0,485 0,497 0,491 0,012
4 0,494 0,483 0,488 0,011
5 0,488 0,490 0,489 0,002
6 0,496 0,490 0,493 0,006
7 0,487 0,485 0,486 0,002
8 0,488 0,490 0,489 0,002
9 0,493 0,486 0,490 0,007
10 0,492 0,490 0,491 0,001
number of samples g 10,00
general average (B.6) X 0,489
STD of sample averages (B.7), sx 0,002
within-samples STD (B.8), sw 0,005
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency 7
assessment o 0,049
Homogeneity Ok
Homogeneity check
0500
0.498 =
0.496 -
s 0.494 ry °
$ 0402 *
E . | m *1st result
= 0.490 = = m2nd result
E 0.488 = * o
0.486 * . = B
0.484
0.482 .
0.480 T T
0 5 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Két qua danh gia d bén
Théng s6 Asen Cadimi Chi Kém Pong Niken Mangan Sit Téong Cr
Miu (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 0,202 0,170 0,248 0,951 1,73 0,258 1,74 1,93 0,475
2 0,201 0,170 0,243 0,967 1,75 0,263 1,74 1,94 0,479
3 0,194 0,172 0,247 0,957 1,72 0,260 1,76 1,97 0,474
4 0,195 0,171 0,235 0,964 1,73 0,261 1,74 1,98 0,480
5 0,193 0,171 0,235 0,949 1,74 0,256 1,73 1,95 0,484
6 0,196 0,171 0,241 0,936 1,73 0,253 1,73 1,95 0,474
7 0,196 0,172 0,245 0,928 1,74 0,255 1,73 1,94 0,481
8 0,200 0,169 0,245 0,914 1,74 0,252 1,73 1,94 0,471
9 0,200 0,170 0,250 0,916 1,75 0,250 1,73 1,96 0,475
10 0,197 0,160 0,248 0,912 1,74 0,251 1,73 1,93 0,471
Trung binh (Y) 0,197 0,170 0,244 0,94 1,74 0,256 1,73 1,95 0,477
Trung binh (X) 0,198 0,170 0,242 0,96 1,74 0,258 1,75 1,96 0,489
0,3*Spr 0,006 0,005 0,007 0,031 0,053 0,008 0,052 0,061 0,015
| X-Y | 0,001 0,000 0,002 0,021 0,004 0,002 0,016 0,010 0,012
Két luan MAubén | MAubén | Miubén | Miubén | MiAubén | Miubén | MAubén | Miubén | Miu bén
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Phu luc 3. Két qua xir Iy thong ké tinh toan gia tri x*, s*

Algorithm A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter.
(Asen)
X* -9 0,180 0,177 0,176
X*+ 0 0,225 0,227 0,229
Lab - 03 0,171 0,032 0,180 0,177 0,176
Lab - 05 0,220 0,018 0,220 0,220 0,220
Lab - 06 0,250 0,048 0,225 0,227 0,229
Lab - 08 0,200 0,003 0,200 0,200 0,200
Lab - 09 0,210 0,007 0,210 0,210 0,210
Lab - 10 0,198 0,005 0,198 0,198 0,198
Lab - 11 0,200 0,003 0,200 0,200 0,200
Lab - 12 0,187 0,016 0,187 0,187 0,187
Lab - 14 0,207 0,004 0,207 0,207 0,207
Lab - 15 0,205 0,002 0,205 0,205 0,205
Lab - 17 0,250 0,048 0,225 0,227 0,229
Lab - 18 0,210 0,007 0,210 0,210 0,210
Lab - 20 0,212 0,009 0,212 0,212 0,212
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algorithm A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter.
(Asen)

Lab - 23 0,180 0,023 0,180 0,180 0,180
Lab-24 0,183 0,020 0,183 0,183 0,183
Lab - 25 0,192 0,011 0,192 0,192 0,192
new x* 0,203 0,202 0,202 0,202
MAD 0,010
new s* 0,015 0,017 0,018 0,018

A'(%’;éti';nr?)A i IXi - med(xi) st iter. ond iter. 3rd iter.
x* -d 0,159 0,159 0,158
X* +d 0,181 0,184 0,185
Lab - 03 0,157 0,013 0,159 0,159 0,158
Lab - 05 0,175 0,005 0,175 0,175 0,175
Lab - 06 0,163 0,007 0,163 0,163 0,163
Lab - 08 0,168 0,002 0,168 0,168 0,168
Lab - 10 0,173 0,003 0,173 0,173 0,173
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Al(%éagéti?nrri\)A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter.
Lab - 11 0,170 0,000 0,170 0,170 0,170
Lab - 12 0,170 0,000 0,170 0,170 0,170
Lab - 14 0,168 0,002 0,168 0,168 0,168
Lab - 15 0,190 0,020 0,181 0,184 0,185
Lab - 17 0,210 0,040 0,181 0,184 0,185
Lab - 18 0,170 0,000 0,170 0,170 0,170
Lab - 20 0,180 0,010 0,180 0,180 0,180
Lab - 23 0,170 0,000 0,170 0,170 0,170
Lab - 24 0,150 0,020 0,159 0,159 0,158
Lab - 25 0,179 0,009 0,179 0,179 0,179
new x* 0,170 0,171 0,171 0,171
MAD 0,005
new s* 0,007 0,008 0,009 0,009
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algc()cr:i;[]?)m A Xi |Xi - med(xi)| 1st iter. 2nd iter.
X* -9 0,234 0,233
X*+ 5 0,266 0,266
Lab - 03 0,191 0,059 0,234 0,233
Lab - 05 0,254 0,004 0,254 0,254
Lab - 06 0,250 0,000 0,250 0,250
Lab - 08 0,254 0,004 0,254 0,254
Lab - 10 0,249 0,001 0,249 0,249
Lab-11 0,260 0,010 0,260 0,260
Lab - 12 0,243 0,007 0,243 0,243
Lab - 14 0,255 0,005 0,255 0,255
Lab - 15 0,265 0,015 0,265 0,265
Lab - 17 0,320 0,070 0,266 0,266
Lab - 18 0,250 0,000 0,250 0,250
Lab - 20 0,242 0,008 0,242 0,242
Lab - 23 0,244 0,006 0,244 0,244
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algc()cr:i;[]?)m A Xi |Xi - med(xi)| 1st iter. 2nd iter.

Lab - 24 0,238 0,012 0,238 0,238
Lab - 25 0,236 0,014 0,236 0,236
new x* 0,250 0,249 0,249
MAD 0,007
new s* 0,010 0,011 0,011
Algori~thm A Xi xi . Istiter. | 2nd iter. | 3rd iter. | 4th iter. | 5thiter. | 6th iter. | 7th iter. | 8th iter.

(Kém) med(xi)|
X*-0 0,934 0,938 0,934 0,929 0,925 0,923 0,922 0,921
X*+ 6 1,101 1,122 1,136 1,144 1,149 1,152 1,154 1,155
Lab - 03 1,015 0,003 1015 | 1,015 | 1,015 | 1,005 | 1,015 | 1,015 | 1,015 | 1,015
Lab - 05 1,190 0,173 1,101 1,122 1,136 1,144 1,149 1,152 1,154 1,155
Lab - 06 1,100 0,083 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100
Lab - 08 1,010 0,008 1,010 1,010 1,010 1,010 1,010 1,010 1,010 1,010
Lab - 09 1,130 0,113 1,101 1,122 1,130 1,130 1,130 1,130 1,130 1,130
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algori~thm A Xi xi o Istiter. | 2nd iter. | 3rd iter. | 4thiter. | 5thiter. | 6th iter. | 7th iter. | 8th iter.
(Kém) med(xi)|

Lab - 10 1,045 0,027 1,045 1,045 1,045 1,045 1,045 1,045 1,045 1,045
Lab - 11 0,980 0,038 0,980 0,980 0,980 0,980 0,980 0,980 0,980 0,980
Lab - 12 0,973 0,045 0,973 0,973 0,973 0,973 0,973 0,973 0,973 0,973
Lab - 14 1,045 0,027 1,045 1,045 1,045 1,045 1,045 1,045 1,045 1,045
Lab - 15 1,084 0,067 1,084 1,084 1,084 1,084 1,084 1,084 1,084 1,084
Lab - 17 1,290 0,273 1,101 1,122 1,136 1,144 1,149 1,152 1,154 1,155
Lab - 18 0,980 0,038 0,980 0,980 0,980 0,980 0,980 0,980 0,980 0,980
Lab - 20 1,020 0,002 1,020 1,020 1,020 1,020 1,020 1,020 1,020 1,020
Lab - 23 0,920 0,098 0,934 0,938 0,934 0,929 0,925 0,923 0,922 0,921
Lab - 24 0,990 0,028 0,990 0,990 0,990 0,990 0,990 0,990 0,990 0,990
Lab - 25 1,006 0,012 1,006 1,006 1,006 1,006 1,006 1,006 1,006 1,006
new x* 1,018 1,030 1,035 1,036 1,037 1,038 1,038 1,038 1,038
MAD 0,038

new s* 0,056 0,061 0,067 0,072 0,075 0,076 0,077 0,078 0,078

Chuong trinh thtr nghiém thanh thao CEM-LPT-51

Trang 44




Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algorithm A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
(Pong)
X* -9 1,628 1,627 1,624 1,622
X*+ 5 1,855 1,870 1,877 1,879
Lab - 03 1,329 0,413 1,628 1,627 1,624 1,622
Lab - 05 1,752 0,011 1,752 1,752 1,752 1,752
Lab - 06 1,870 0,129 1,855 1,870 1,870 1,870
Lab - 08 1,750 0,008 1,750 1,750 1,750 1,750
Lab - 09 1,840 0,099 1,840 1,840 1,840 1,840
Lab - 10 1,785 0,043 1,785 1,785 1,785 1,785
Lab - 11 1,800 0,059 1,800 1,800 1,800 1,800
Lab - 12 1,650 0,092 1,650 1,650 1,650 1,650
Lab - 14 1,808 0,067 1,808 1,808 1,808 1,808
Lab - 15 1,730 0,012 1,730 1,730 1,730 1,730
Lab - 17 1,880 0,139 1,855 1,870 1,877 1,879
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algorithm A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
(Dong)

Lab - 18 1,700 0,042 1,700 1,700 1,700 1,700
Lab - 20 1,730 0,012 1,730 1,730 1,730 1,730
Lab - 23 1,700 0,042 1,700 1,700 1,700 1,700
Lab-24 1,660 0,082 1,660 1,660 1,660 1,660
Lab - 25 1,733 0,008 1,733 1,733 1,733 1,733
new x* 1,742 1,748 1,750 1,751 1,751
MAD 0,051

new s* 0,076 0,081 0,084 0,086 0,086

A'%&f;g‘r:;‘ A i IXi - med(xi)| st iter. ond iter.

xX*-d 0,229 0,229

X* +d 0,272 0,272
Lab - 03 0,226 0,025 0,229 0,229
Lab - 05 0,265 0,015 0,265 0,265
Lab - 06 0,251 0,001 0,251 0,251
Lab - 08 0,257 0,007 0,257 0,257
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

AI%&'{E;:;‘ A Xi IXi - med(xi)| 1st iter. 2nd iter.

Lab - 09 0,230 0,021 0,230 0,230
Lab - 10 0,255 0,005 0,255 0,255
Lab - 11 0,260 0,010 0,260 0,260
Lab - 12 0,246 0,005 0,246 0,246
Lab - 14 0,266 0,016 0,266 0,266
Lab - 15 0,260 0,010 0,260 0,260
Lab - 17 0,280 0,030 0,272 0,272
Lab - 18 0,250 0,001 0,250 0,250
Lab - 20 0,243 0,008 0,243 0,243
Lab - 23 0,233 0,018 0,233 0,233
Lab - 24 0,250 0,001 0,250 0,250
Lab - 25 0,241 0,010 0,241 0,241
new x* 0,251 0,251 0,251
MAD 0,010

new s* 0,014 0,015 0,015
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algorithm A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter.
(Mangan)
X* -9 1,645 1,643 1,643
X*+ 0 1,845 1,842 1,842
Lab - 03 1,339 0,406 1,645 1,643 1,643
Lab - 05 1,700 0,045 1,700 1,700 1,700
Lab - 06 1,700 0,045 1,700 1,700 1,700
Lab - 08 1,790 0,045 1,790 1,790 1,790
Lab - 09 1,740 0,005 1,740 1,740 1,740
Lab - 10 1,824 0,079 1,824 1,824 1,824
Lab - 11 1,790 0,045 1,790 1,790 1,790
Lab - 12 1,660 0,085 1,660 1,660 1,660
Lab- 14 1,797 0,052 1,797 1,797 1,797
Lab - 15 1,810 0,065 1,810 1,810 1,810
Lab - 17 1,740 0,005 1,740 1,740 1,740
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

Algorithm A

(Mangan) Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter.
Lab - 18 1,800 0,055 1,800 1,800 1,800
Lab - 20 1,650 0,095 1,650 1,650 1,650
Lab - 23 1,730 0,015 1,730 1,730 1,730
Lab-24 1,750 0,005 1,750 1,750 1,750
Lab - 25 1,755 0,01 1,755 1,755 1,755
new x* 1,745 1,743 1,742 1,742
MAD 0,045
new s* 0,067 0,066 0,066 0,066

A'g‘zgig:‘)m A i xi-med(xi)| | istiter. | 2nditer. | 3rditer. | Athiter. | Sthiter.
X*-0 1,855 1,866 1,864 1,863 1,862
X*+ 0 2,188 2,198 2,203 2,206 2,207
Lab - 03 1,93 0,091 1,930 1,930 1,930 1,930 1,930
Lab - 05 2,08 0,057 2,078 2,078 2,078 2,078 2,078
Lab - 06 2,50 0,479 2,188 2,198 2,203 2,206 2,207
Chuong trinh thtr nghiém thanh thao CEM-LPT-51 Trang 49




Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

e Xi Xi-med(xi)| | 1istiter. | 2nditer. | 3rditer. | 4thiter. | S5thiter.
Lab - 08 2,00 0,021 2,000 2,000 2,000 2,000 2,000
Lab - 09 2,16 0,139 2,160 2,160 2,160 2,160 2,160
Lab - 10 2,10 0,079 2,100 2,100 2,100 2,100 2,100
Lab - 11 2,09 0,069 2,090 2,090 2,090 2,090 2,090
Lab - 12 1,95 0,071 1,950 1,950 1,950 1,950 1,950
Lab - 14 2,06 0,039 2,060 2,060 2,060 2,060 2,060
Lab - 15 2,03 0,009 2,030 2,030 2,030 2,030 2,030
Lab - 17 2,24 0,219 2,188 2,198 2,203 2,206 2,207
Lab - 18 1,91 0,112 1,910 1,910 1,910 1,910 1,910
Lab - 20 2,01 0,011 2,010 2,010 2,010 2,010 2,010
Lab - 23 1,92 0,102 1,920 1,920 1,920 1,920 1,920
Lab - 24 1,89 0,132 1,890 1,890 1,890 1,890 1,890
Lab - 25 2,01 0,008 2,013 2,013 2,013 2,013 2,013
new x* 2,02 2,032 2,034 2,034 2,035 2,035
MAD 0,075
new s* 0,111 0111 0,113 0,114 0,115 0,115
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

élgﬁgg]rr:n% Xi |Xi - med(xi)| 1st iter. 2nd iter.
X* -9 0,456 0,453
X*+ 6 0,544 0,543
Lab - 03 0,45 0,052 0,456 0,453
Lab - 05 0,48 0,018 0,482 0,482
Lab - 06 0,47 0,030 0,470 0,470
Lab - 10 0,50 0,000 0,500 0,500
Lab - 11 0,50 0,000 0,500 0,500
Lab - 12 0,55 0,048 0,544 0,543
Lab - 14 0,50 0,000 0,500 0,500
Lab - 15 0,51 0,010 0,510 0,510
Lab - 17 0,52 0,020 0,520 0,520
Lab - 18 0,46 0,040 0,460 0,460
Lab - 20 0,52 0,020 0,520 0,520
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi trudong

ggﬁgg‘gn’f} Xi |Xi - med(xi)| 1st iter. 2nd iter.
Lab - 23 0,49 0,014 0,486 0,486
Lab - 24 0,53 0,025 0,525 0,525
new x* 0,50 0,498 0,498
MAD 0,020
new s* 0,030 0,030 0,030
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